Oxygen dependence of nuclear DNA replication in Ehrlich ascites cells.
Oxygen was excluded from cultured Ehrlich ascites cells for 5-7 h and then readmitted. During the anaerobic period and for about 1 h following reoxygenation the DNA synthesis of the cells was studied by determining the DNA synthesis rate from [3H] thymidine incorporation data, by evaluation of the thymidine (pulse labelling) index, by DNA fibre autoradiography, and by alkaline sucrose gradients in order to follow the maturation of the daughter chains. The DNA synthesis rate was found to decay to a few percent of the initial value within 5-7 h after deoxygenation. Immediately after reoxygenation it increased to exceed the control level within 0.5-1 h. The only partial process of the genome replication definitely responding to deoxygenation/reoxygenation was the initiation of new replicon units, while progress of the replication forks and maturation of the new daughter chains were not significantly affected. The coordination of replicon initiation within groups or clusters was maintained throughout. The interruption of replication at the level of initiation of clusters upon deoxygenation was interpreted as a regulatory response of the cells to ensure basic viability under unfavourable conditions.